Diversification of olfactory receptor genes in the Japanese medaka fish, Oryzias latipes.
Vertebrate olfactory receptors (OR) exists as the largest multigene family, scattered throughout the genome in clusters. Studies have shown that different animals possess remarkably diverse set of OR genes to recognize diverse odor molecules. In order to examine the evolutionary process of OR diversification, we examined three OR gene subfamilies from Japanese medaka fish (seven lines sampled from four populations). For each subfamily, the sequences of ancestral genes were inferred based on distance method. Examination of d(N)/d(S) ratios for each branch of phylogenetic trees suggested that purifying selection is the major force of evolution in medaka OR genes. However, for the mfOR1 and mfOR2 paralogous gene pairs, a nonrandom distribution of fixed amino acid changes and the d(N)>d(S) in a branch suggested that diversifying selection occurred after gene duplication. The fixed amino acid changes were observed in the third, fifth and sixth transmembrane domains, which has been predicted to serve as a ligand-binding pocket in a structural model. Compatibility test suggested that interlocus recombinations involving the fourth transmembrane domain occurred between the mfOR1 and mfOR2 gene pairs. The pattern of nucleotide substitutions in other OR genes agrees with the hypothesis that a limited number of amino acid residues are involved in odorant binding. Such comparative analyses of paralogous OR genes should provide bases for understanding the evolution, the structure, and the functional specificity of OR genes.